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The gene regulatory kernel of GATA, NKX and HAND is
evolutionarily conserved and is essential for building the heart.
Genetic redundancy has made it difficult to decipher the precise role
of GATA factors in vertebrate systems. Moreover, GATA is expressed in
both heart and endoderm making it hard to distinguish its role in
heart development. The Ciona genome has two GATA homologues of
which only one (GATA-a) is expressed in heart precursor cells. As in
vertebrates, GATA-a is also expressed in the endoderm adjacent to
heart precursor cells as they migrate and proliferate. In this study, we
use Ciona intestinalis as our system to decipher the function of GATA
during heart development. Here, we show that GATA is expressed in
the heart progenitor cells as soon as they begin to migrate and stays
on until they dock. Preliminary results indicate that targeted
repression of GATA activity in the heart precursor cells interferes
with their migration and blocks their proliferation after docking. In
contrast, repressing GATA activity in the endoderm disrupts heart
precursor cell migration but not their proliferation leading to two
separate heart precursor cell pools reminiscent of the cardia bifida
observed in heart mutants in other systems. We are currently trying
to identify the genes through which GATA controls heart develop-
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The MRL signaling proteins are thought to transmit positional
information from surface guidance cues to the actin polymerization
machinery, and thus to promote polarized outgrowth of axons during
nervous system development (Quinn and Wadsworth, 2008). In
Caenorhabditis elegans, mutations in the MRL family member mig-10
result in animals that have defects in axon guidance, neuronal
migration, and the outgrowth of the long processes or ‘canals’ of the
excretory cell, which is required for osmoregulation in the worm. To
determine more of the molecular partners of MIG-10, we conducted
a yeast two hybrid screen using isoform MIG-10A as bait. ABI-1, a
downstream target of ABL non-receptor tyrosine kinase, was
independently isolated 6 times as a strong MIG-10 interactor. ABI-1
is known to be part of the WAVE complex involved in the initiation of
actin polymerization. We are currently determining the domains of
MIG-10 and ABI-1 involved in the interaction in vitro using the yeast
two hybrid system. To test the relevance of the interaction of MIG-10
and ABI-1 in vivo, we are using mutations and RNAi analysis to
examine migration and outgrowth phenotypes in the worm. Abi-1
(RNAi) enhanced the excretory canal truncation observed in mig-10
mutants, and a weak abi-1 allele disrupted migration of the ALM
neurons. These results suggest that MIG-10 and ABI-1 act together to
link cell surface signaling with polarized actin polymerization.
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The secreted guidance cue Netrin is best known for its ability to
steer axonal growth cones by binding combinations of attractive and
repulsive cell-surface receptors. It has also become clear that Netrin
ligands have critical functions outside of growth cone regulation and
beyond the nervous system. We have recently elucidated an important
role for the Caenorhabditis elegans Netrin orthologue, UNC-6, during
uterine–vulval connection. In this system, UNC-6/Netrin signals
directly to a single invasive uterine cell, the anchor cell (AC), which
removes the basement membranes separating the early uterus and
vulva. UNC-6/Netrin engages and localizes its attractive receptor, UNC-
40/DCC, which is expressed by the anchor cell. In the AC, UNC-40/DCC
signaling polarizes the actin cytoskeleton and proteins that regulate
invasion towards the site of basement membrane breach. We show
that UNC-40/DCC signaling in the AC is remarkably similar to the
guidance pathway utilized by C. elegans growth cones. Moreover, we
show that in the AC, UNC-40/DCC can, and does signal to the actin
cytoskeleton in the absence of UNC-6/Netrin. Our data support a model
in which control of UNC-40/DCC localization is the critical function of
UNC-6/Netrin during invasion. We are currently testing this hypothesis
as well as the possibility that UNC-40/DCC interacts with other
guidance pathways in the absence of UNC-6/Netrin.
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The centrosome is best known for its role as the microtubule
organizing center (MTOC) during spindle assembly and cell division.
However, recent findings have challenged the dogma that centrosomes
areessential for cell division in somespecies andhave implicated themin
a variety of important post-mitotic cellular processes. For example,
centrosomes are now known to be indispensable for the formation of
cilia,whicharecellularantennae important for signaling, sensing, and/or
motility. Centrosomes are formed of two core centrioles and a
surrounding pericentriolar material (PCM) which forms the actual
nucleation site of microtubules and has a poorly defined and studied
composition and function. Pericentrin (Pcnt) and Akap9 (A-Kinase
Anchoring Protein) are integral components of the PCM that have been
shown tobe important for cilia formation inmammaliancells invitro and
inDrosophila. In this study, we hypothesized that centrosomes are signal
integration centers in mammals. We have investigated the functions of
centrosomes inmammals byanalyzing themutantmousephenotypes of
gene trap alleles of Pcnt and Akap9. Both genes show ubiquitous
expressionduringembryogenesiswithhigherexpression levels ofAkap9
inkidney tubules andmotor neurons. Bothmutantembryos surviveuntil
mid-gestation (E9.0) when they die with defects in morphology
characteristic of cellmigrationmutants indicating that perhaps themain
function of centrosomes during embryonic development is the regula-
tionof cellmigrationor thesignalingpathways responsible formigration.
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